Axillary lymph node dose with tangential breast irradiation.
The advent of sentinel lymph node mapping and biopsy in the staging of breast cancer has resulted in a significant decrease in the extent of axillary nodal surgery. As the extent of axillary surgery decreases, the radiation dose and distribution within the axilla becomes increasingly important for current therapy planning and future analysis of results. This analysis examined the radiation dose distribution delivered to the anatomically defined axillary level I and II lymph node volume and surgically placed axillary clips with conventional tangential breast fields and CT-based three-dimensional (3D) planning. Fifty consecutive patients with early-stage breast cancer undergoing breast conservation therapy were evaluated. All patients underwent 3D CT-based planning with conventional breast tangential fields designed to encompass the entire breast parenchyma. Using CT-based 3D planning, the dose distribution of the standard tangential breast irradiation fields was examined in relationship to the axillary level I and II lymph node volumes. Axillary level I and II lymph node anatomic volumes were defined by CT and surgical clips placed during complete level I-II lymph node dissection. Axillary level I-II lymph node volume doses were examined on the basis of the prescribed breast radiation dose and 3D dose distribution. All defined breast volumes received > or =95% of the prescribed dose. By contrast, the 95% isodose line encompassed only an average of 55% (range, 23-87%) of the axillary level I-II lymph node anatomic volume. No patient had complete coverage of the axillary level I-II lymph node region by the 95% isodose line. The mean anatomic axillary level I-II volume was 146.3 cm(3) (range, 83.1-313.0 cm(3)). The mean anatomic axillary level I-II volume encompassed by the 95% isodose line was 84.9 cm(3) (range, 25.1-219.0 cm(3)). The mean 95% isodose coverage of the surgical clip volume was 80%, and the median value was 81% (range, 58-98%). The mean volume deficit between the axillary level I-II volume and the surgical clip volume was 41.7 cm(3) (median, 30.0 cc). In this study, standard tangential breast radiation fields failed to deliver a therapeutic dose adequately to the axillary level I-II lymph node anatomic volume. No patient received complete coverage of the axillary level I-II lymph node volume. Surgically placed axillary clips also failed to delineate the level I-II axilla adequately. Definitive irradiation of the level I and II axillary lymph node region requires significant modification of standard tangential fields, best accomplished with 3D treatment planning, with specific targeting of anatomically defined axillary lymph node volumes as described, in addition to the breast parenchymal volumes.